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DISPLAY DEVICE IN A MOBILE TERMINAL
AND METHOD FOR CONTROLLING THE
SAME

CROSS-REFERENCE TO RELAT
APPLICATION(S)

s
w

Pursuant to 35 U.S.C. §119(a), this application claims the
benefit of earlier filing date and right of prionty to Korean
Application No. 10-2009-0078658, filed in Korea on Aug. 25,
2009, the contents of which are hereby incorporated by ret-
erence herein 1n their entirety.

BACKGROUND

1. Field

A display device 1n a mobile terminal and a method for
controlling the same are disclosed herein.

2. Background

Mobile terminals and method for controlling the same are
known. However, they suffer from various disadvantages.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments will be described 1n detail with reference
to the following drawings in which like reference numerals
refer to like elements, wherein:

FI1G. 11s a block diagram of a mobile terminal according to
an embodiment of the present disclosure;

FIGS. 2A, 2B and 2C are perspective views of a mobile
terminal according to an embodiment of the present disclo-
Sure;

FIGS. 3A and 3B illustrate a change in displayed images
corresponding to a change 1n orientation of a mobile terminal
according to an embodiment of the present disclosure;

FI1G. 4 1s a flowchart of a method for displaying a menu in
a mobile terminal according to an embodiment of the present
disclosure:

FIGS. 5A, 3B and 5C illustrate a display in a mobile ter-
minal 1n a vertical position according to an embodiment of the
present disclosure;

FIGS. 6A, 6B and 6C illustrate a display 1n a mobile ter-

minal 1n a semi-open state in a camera mode according to an
embodiment of the present disclosure;

FIGS. 7A and 7B 1llustrate a display of menus on a mobile
terminal 1n a completely open state according to an embodi-
ment of the present disclosure;

FIGS. 8 A and 8B 1llustrate a display of a gallery menu on
a mobile terminal according to an embodiment of the present
disclosure:

FIGS. 9A and 9B illustrate a display of a video gallery
menu 1n a mobile terminal according to an embodiment of the
present disclosure;

FIGS. 10A, 10B and 10C illustrate a display of menus
including a web browser 1n a mobile terminal according to an
embodiment of the present disclosure;

FIGS. 11A and 11B illustrate a display of multiple menus
in a mobile terminal according to an embodiment of the
present disclosure;

FI1G. 12 1llustrates a display of a text message preparation
menu in a mobile terminal according to an embodiment of the
present disclosure;

FI1G. 13 1llustrates a display of a text message preparation
menu 1n a mobile terminal according to another embodiment
of the present disclosure; and
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2

FIG. 14 illustrates a display of a text message preparation
menu 1in a mobile terminal according to yet another embodi-
ment of the present disclosure.

DETAILED DESCRIPTION

Generally, terminals may be classified as mobile or por-
table terminals and stationary terminals. Mobile terminals
may be configured to be handheld terminals, vehicle mount
terminals, or other appropriate portable configurations based
on the needs of the user.

A terminal may be configured to perform multiple func-
tions. For example, the terminal may be implemented as a
multimedia player provided with composite functions to cap-
ture still pictures or videos, playback music or video, play
games, receive broadcast signals, or other similar functions.

In order to support the increased functionality of the ter-
minal, improvements in structural and/or software compo-
nents of the terminal may be considered. For example, the
mobile terminal may be configured to have a variety of struc-
tures to provide an efficient interface to the various functions.
Based on the functionalities and user needs, the mobile ter-
minal may be implemented as a sliding type, a folding type, a
swivel type, or a bar type.

Simply for ease of explanation, the terminal as broadly
described and embodied herein 1s described as being a mobile
terminal. However, embodiments of the present disclosure
may be applicable to various types of terminals. Examples of
such terminals may include mobile terminals as well as sta-
tionary terminals, for example, mobile phones, user equip-
ment, smart phones, DTV, desktop or laptop computers, digi-
tal broadcast terminals, personal digital assistants (PDA),
portable multimedia players (PMP), navigation systems, and
other similar devices.

FIG. 1 1s a block diagram of a mobile terminal according to
an embodiment. The mobile terminal 100 may include a
wireless communication unit 110, an audio/video (NV) input
unmit 120, a user mput unit 130, a sensing unit 140, an output
unit 150, a memory 160, an interface unit 170, a controller
180, and a power supply unit 190.

The wireless communication unit 110 may be configured
with various combinations of components or modules, based
on the desired functionality of the mobile terminal 100. For
example, the wireless communication unit 110 may include a
broadcast recerving module 111, a mobile commumnication
module 112, a wireless Internet module 113, a short-range
communication module 114 and a position-information mod-
ule 115 (position-location module). The wireless communi-
cation interface 110 may also include one or more compo-
nents that permit wireless communication between the
mobile terminal 100 and a wireless communication system or
a network within which the mobile terminal 100 1s located.
For non-mobile terminals, the wireless communication unit
110 may be replaced with a wired communication unit. The
wireless communication unit 110 and the wired communica-
tion unit may be commonly referred to as a communication
unit or interface.

The broadcast recerving module 111 may receive a broad-
cast signal and/or broadcast associated information from an
external broadcast managing entity via a broadcast channel. A
broadcast channel may include a satellite channel or a terres-
trial channel. The broadcast managing entity may be a system
that transmits a broadcast signal and/or broadcast associated
information. Moreover, two or more broadcast receiving
modules 111 may be provided in the mobile terminal 100 for
simultaneous reception of two or more broadcast channels or
for facilitation of broadcast channel switching.
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Examples of a broadcast associated information may
include information associated with a broadcast channel, a
broadcast program, a broadcast service provider, or other
appropriate information associated with a broadcast. For
example, the broadcast associated information may include
an electronic program gude (EPG) of digital multimedia
broadcasting (DMB) and an electronic service guide (ESG)
of digital video broadcast-handheld (DVB-H).

The broadcast signal may be a'TV broadcast signal, a radio
broadcast signal, and/or a data broadcast signal. The broad-
cast signal may also be a combination of multiple broadcast
signals. For example, the broadcast signal may include a data
broadcast signal combined with a TV or radio broadcast
signal.

The broadcast recerving module 111 may receive broad-
cast signals transmitted from various types of broadcast sys-
tems. For example, the broadcasting systems may include
digital multimedia broadcasting-terrestrial (DMB-T), digital
multimedia broadcasting-satellite (DMB-S), digital video
broadcast-handheld (DVB-H), a data broadcasting system
known as media forward link only (MediaFLO®), integrated
services digital broadcast-terrestrial (ISDB-T), or other
appropriate broadcasting systems. Additionally, multicast
signals may also be received. Data received by the broadcast
receiving module 111 may be stored 1n the memory 160 for
subsequent access or transier to another device.

The mobile communication module 112 may communi-
cate wireless signals with one or more network entities, for
example, a base station or a Node-B. The signals may repre-
sent audio, video, multimedia, control signaling, payload,
meta data, or other approprate types of data.

The wireless Internet module 113 may support Internet
access for the mobile terminal 100. The wireless Internet
module 113 may be internally or externally coupled to the
mobile terminal 100. Suitable technologies for wireless Inter-
net may include, but are not limited to, WLAN (Wireless
LAN) (Wi-F1), Wibro (Wireless broadband), Wimax (World
Interoperability for Microwave Access), and/or HSDPA
(High Speed Downlink Packet Access). The wireless Internet
module 113 may be replaced with a wired Internet module in
non-mobile terminals. The wireless Internet module 113 and
the wired Internet module may be referred to as an Internet
module.

The short-range communication module 114 may facilitate
short-range communications. Suitable technologies for short-
range communication may include, but are not limited to,
radio frequency i1dentification (RFID), infrared data associa-
tion (IrDA), ultra-wideband (UWB), as well as networking,
technologies such as Bluetooth and ZigBee.

The position-information module 115 may 1dentily or oth-
erwise obtain a location of the mobile terminal 100. The
position-information module 115 may be provided with glo-
bal positioning system (GPS) components that cooperate
with associated satellites and/or network components.

The audio/video (NV) input unit 120 may provide audio or
video signal input to the mobile terminal 100. The A/V input
unit 120 may include a camera 121 and a microphone 122.
The camera 121 may receive and process image frames of still
pictures and/or video. The microphone 122 may receive an
external audio signal while the mobile terminal 1s 1n a par-
ticular mode, such as a phone call mode, a recording mode, or
a voice recognition mode. The received audio signal may then
be processed and converted 1nto digital data for subsequent
use.

The mobile terminal 100, and 1n particular the A/V input
unit 120, may include a noise removing algorithm (or noise
canceling algorithm) to remove noise generated in the course
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of recerving the external audio signal. Data generated by the
A/V mput unit 120 may be stored in the memory 160, utilized
by the output unit 150, or transmitted via one or more mod-
ules of the wireless communication unit 110. Moreover, two
or more microphones and/or cameras may also be provided 1n
the mobile terminal 100.

The user input unit 130 may generate mnput data responsive
to user manipulation of an associated mput device or a com-
bination of devices. Examples of such devices may include a
keypad, a dome switch, a touchpad (e.g., static pressure/
capacitance), a jog wheel, a jog switch, or other similar user
interface devices. Simply for ease of discussion, the user
input unit 130 1s configured as a touchpad 1n cooperation with
a display, as will be described in further detail hereinbelow.
However, the user mnput unit 130 1s not limited thereto, and
may be configured to be any of the input devices as described
above.

The sensing unit 140 may provide measurements regarding,
various aspects of the mobile terminal 100. For example, the
sensing unit 140 may detect an open/close status (or state) of
the mobile terminal 100, a relative positioning of components
(e.g., a display and a keypad) of the mobile terminal 100, a
change 1n position of the mobile terminal 100 or a component
of the mobile terminal 100, a presence or absence of user
contact with the mobile terminal 100, and/or an orientation or
acceleration/deceleration of the mobile terminal 100.

The sensing unit 140 may provide additional functionality
based on the structural type of the mobile terminal 100. For
example, when the mobile terminal 100 1s configured as a
slide-type mobile terminal, the sensing unit 140 may sense
whether a sliding portion (or sliding assembly) of the mobile
terminal 100 1s open or closed. Moreover, the sensing unit 140
may also sense a presence or absence of power provided by
the power supply unit 190, or a presence or absence of a
coupling or other connection between the interface unit 170
and an external device. For example, the sensing unit 140 may
determine whether the mobile terminal 100 1s seated properly
to a data/charging cradle. The sensing unit 140 may also
include a proximity sensor 141 and an inclination sensor 142
(orientation sensor).

The output unit 150 may generate an output associated
with various senses, including visual, auditory, tactile senses
and/or the like. The output unit 150 may include a display
151, an audio output module 152, an alarm unit 153, a haptic
module 154, or other appropriate output devices.

The display 151 may display information processed by the
terminal 100. For example, when the terminal 1s 1 a call
mode, the display 151 may display a user interface (Ul) or a
graphic user mterface (GUI) associated with the call. If the
mobile terminal 100 1s 1n a video communication mode or a
photograph mode (camera mode), the display 151 may dis-
play a video or still image. The display 151 may also display
a Ul or a GUI associated with the video communication or
photograph modes.

The display 151 may include at least one of a liquid crystal
display (LLCD), a thin film transistor liquid crystal display
(TF'T LCD), an organic light-emitting diode (OLED), a tlex-
ible display, or a 3-dimensional display. The display 151 may
have a transparent or light-transmissive type configuration
such that objects positioned behind the display 151 may be
visible. This type of a display may be referred to as a trans-
parent display. A transparent OLED (TOLED) 1s an example
of a transparent display. A backside or rear surface of the
display 151 may also have the light-transmissive type con-
figuration. In this configuration, a user may be able to see an
object located behind the terminal body through the display
151.
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Moreover, two or more displays 151 may be provided on
the mobile terminal 100. For example, a plurality of displays
may be provided on a single surface of the terminal 100 by
being integrated into one body. Alternatively, each of a plu-
rality of displays may be provided on different surfaces of the
terminal 100.

If the display 151 and a sensor for detecting a touch action
(hereafter a touch sensor) are configured 1n a mutual-layered
structure (hereafter a touch screen), the display 151 may be
used as an imput device as well as an output device. For
example, the touch sensor may include a touch film, a touch
sheet, a touchpad or the like. The touch sensor may convert
pressure applied to a specific portion of the display 151, or a
variation of electrostatic capacitance generated at a specific
portion of the display 151, into an electric input signal. The
touch sensor may be configured to detect a pressure of a touch
as well as a position, size and duration of the touch.

If a touch 1nput 1s provided to the touch sensor, signal(s)
corresponding to the touch input may be transierred to atouch
controller. The touch controller may process the signal(s),
then transier the corresponding data to the controller 180. The
controller 180 may then determine the location of the touch
on the display 151.

The proximity sensor 141 may be provided within the
mobile terminal 100 and may be enclosed by the touch screen
or positioned around the touch screen. The proximity sensor
141 may detect a presence of an object that may be approach-
ing or 1s near a prescribed detecting surface. The proximity
sensor 141 may use an electromagnetic field strength or inira-
red ray to remotely detect objects without the need for physi-
cal contact. In addition to detecting a presence of an object,
the proximity sensor 141 may also sense a non-presence ol an
object. Moreover, the proximity sensor 141 may have a longer
lifespan and increased durability than a contact type sensor,
and may also have a greater number of applications than the
contact type sensor.

The proximity sensor 141 may include one of a transmis-
stve photoelectric sensor, a direct reflective photoelectric sen-
sor, a mirror retlective photoelectric sensor, a radio frequency
oscillation proximity sensor, an electrostatic capacity prox-
1mity sensor, a magnetic proximity sensor, an inirared prox-
1mity sensor, or the like. If the touch screen 1s an electrostatic
type, the proximity sensor 141 may detect proximity of a
pointer by detecting a variation of an electric field corre-
sponding to the proximity of the pointer. In this way, the touch
screen (touch sensor) may be implemented as a the proximity
SENnsor.

An action 1n which a pointer approaches the touch screen
without contacting the touch screen may be called a proxim-
ity touch. An action 1n which a pointer actually touches the
touch screen may be called a contact touch. For example,
when a pointer 1s used to proximity-touch the touch screen,
the location of the touch on the touch screen may be deter-
mined to be a position on the touch screen that horizontally
corresponds to the position of the pointer when the pointer
detected by the proximity sensor 141.

The proximity sensor 141 may detect a proximity touch
and/or a proximity touch pattern (e.g., a proximity touch
distance, proximity touch duration, a proximity touch posi-
tion, a proximity touch shift state, etc.). Information corre-
sponding to the detected proximity touch action and/or the
detected proximity touch pattern may be outputted to the
touch screen.

The audio output module 152 may output audio data that 1s
received from the wireless communication unit 110 1n a call
signal reception mode, a call mode, a recording mode, a voice
recognition mode, a broadcast receiving mode and/or the like.
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The audio output module 152 may output audio data stored 1n
the memory 160. The audio output module 152 may output an
audio signal relevant to a function (e.g., a call signal receiving
sound, a message receiving sound, etc.) performed by the
mobile terminal 100. The audio output module 152 may
include a recever, a speaker, a buzzer and/or the like.

The alarm unit 153 may output a signal for announcing an
occurrence of an event in the mobile terminal 100. An event
occurring 1n the mobile terminal 100 may include one of a call
signal reception, a message reception, a key signal 1mput, a
touch mput and/or the like. The alarm unit 153 may output a
signal for announcing an occurrence of an event by way of a
vibration or the like as well as a video signal or an audio
signal. The video signal may be outputted via the display 151.
The audio signal may be outputted via the audio output mod-
ule 152. Moreover, the display 151 or the audio output mod-
ule 152 may be a part of the alarm unit 153.

The haptic module 154 may provide various haptic effects
that can be sensed by a user. Vibration 1s an example of a
haptic effect generated by the haptic module 154. The inten-
sity and pattern of the vibration generated from the haptic
module 154 may be controllable. For example, multiple
vibrations that differ from each other may be synthesized to
be outputted together or outputted sequentially.

The haptic module 154 may generate various haptic effects
including a vibration, an effect caused by a stimulus such as a
pin array that moves vertically along a skin surface, an air jet
via an outlet, an air suction via inlet, a skim on a skin surface,
a contact by an electrode, an electrostatic power, a hot/cold
sense reproduction using an endothermic or exothermic
device, or other appropriate methods of producing haptic
ellects.

The haptic module 154 may provide the haptic effect via
direct contact. The haptic module 154 may enable a user to
experience the haptic effect via sensations, on, for example, a
finger, an arm and/or the like. Two or more haptic modules
154 may also be provided 1n the mobile terminal 100.

The memory 160 may store a program for execution by the
controller 180. The memory 160 may temporarily store mnput/
output data (e.g., phonebook, message, still picture, moving
picture, etc.). The memory 160 may store data used to gen-
erate various patterns of vibration or sound associated with a
touch 1nput on the touch screen.

The memory 160 may include at least one of a flash
memory, a hard disk, a multimedia card micro type memory,
a card type memory (e.g., SD memory, XD memory, etc.), a
random access memory (RAM), a static random access
memory (SRAM), a read-only memory (ROM), an electri-
cally erasable programmable read-only memory (EEPROM),
a programmable read-only memory (PROM), a magnetic
memory, a magnetic disk, an optical disk, and/or the like. The
mobile terminal 100 may operate 1n association with a web
storage that performs a storage function of the memory 160
on the Internet.

The interface unit 170 may play provide access to external
devices connected to the mobile terminal 100. The interface
umt 170 may receive data from an external device. The inter-
face unmit 170 may also be supplied with power which may
then be delivered to elements within the mobile terminal 100.
The iterface unit 170 may enable data to be transferred to an
external device from within the mobile terminal 100. The
interface unit 170 may include a wire/wireless headset port,
an external charger port, a wire/wireless data port, a memory
card port, a port for coupling to a device having an i1dentity
module, an audio mput/output (I/0) port, a video input/output
(I/0) port, an earphone port and/or the like.
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The 1dentity module may be a chip or card that stores
various kinds of information to authenticate a user of the
mobile terminal 100. The 1dentity module may include a user
identity module (UIM), a subscriber identity module (SIM), a
universal subscriber identity module (USIM) and/or the like.
A device provided with the above 1dentity module (hereafter
an 1denftity device) may be manufactured 1n the form of a
smart card. The i1dentity device may be connected to the
mobile terminal 100 via the corresponding port.

The mterface unit 170 may also supply power to the mobile
terminal 100 from a cradle that 1s connected to the mobile
terminal 100. The iterface unit 170 may also deliver various
command signals, which are mputted from the cradle by a
user, to the mobile terminal 100. The supplied power of the
various command signals received through the cradle may
also serve as a signal for recognmizing that the mobile terminal
100 1s correctly seated 1n the cradle.

The controller 180 may control overall operations of the
mobile terminal 100. For example, the controller 180 may
perform control and processing relevant to a voice call, a data
communication, a video conference and/or the like. The con-
troller 180 may have a multimedia module 181 for multime-
dia playback. The multimedia module 181 may be imple-
mented within the controller 180 or may be configured
separate from the controller 180. The controller 180 may also
perform pattern recognition processing that recognizes a
handwriting input on the touch screen to be a character and/or
a picture drawing iput on the touch screen to be a particular
image.

The power supply unit 190 may recerve power from an
external or internal power source. The power supply unit 190
may supply the power required for operations of the respec-
tive components of the mobile terminal 100 under the control
of the controller 180.

Embodiments of the present disclosure explained in the
tollowing description may be implemented within a record-
ing medium that may be read by a computer or a computer-
like device using soitware, hardware or a combination
thereof.

The embodiments as broadly described herein may be
implemented using at least one of application specific inte-
grated circuits (ASICs), digital signal processors (DSPs),
digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FP-
(GAs), processors, controllers, microcontrollers, micropro-
cessors and other appropriate electrical components for per-
forming the disclosed functions. In some cases, the
embodiments may be implemented by the controller 180.

The embodiments may also be implemented with separate
software modules, such as procedures and functions, each of
which may perform one or more of the functions and opera-
tions described herein. Software codes may be implemented
with a software application written 1n any suitable program-
ming language and may be stored in memory such as the
memory 160, and may be executed by a controller or proces-
sor, such as the controller 180.

FIGS. 2A, 2B and 2C are perspective views of a mobile
terminal according to an embodiment of the present disclo-
sure. Referring to FIG. 2A, a mobile terminal 100 according
to an embodiment of the present disclosure may include a
main body 210 disposed at an upper surface thereof with a
main display 211, a first sliding unit 220 (sliding assembly)
slidably disposed at a lower surface of the main body 210 and
disposed with a first sub-display 221, a second sliding unit
230 (sliding assembly) slidably disposed on the main body
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210 and disposed with a second sub-display 231. The second
sliding unit 230 may be arranged symmetrically to the first
sliding unit 220.

FIG. 2B illustrates a state where the first and second sliding
units 220, 230 are closed. The closed state of the first and
second sliding units 220, 230 serves to integrate the first and
second sliding units 220, 230 with the main body 210. In the
closed state, the first and second sliding assemblies 220, 230
may be positioned adjacent to one another such that the
mobile terminal 100 takes the same shape as that of a bar type
mobile terminal.

FIG. 2C illustrates a perspective view of the mobile termi-
nal 100 1n which the first sliding unmit 220 and the second
sliding unit 230 are 1n a first position state (semi-open state).
While FIG. 2A 1illustrates a completely opened state of the
sliding units 220, 230 of the mobile terminal 100, FIG. 2C
illustrates a semi-opened (half-opened) state of the sliding
units 220, 230 of the mobile terminal 100.

The first sliding unit 220 and the second sliding unit 230
may be operated independently. For example, only one of the
first or second sliding units 220, 230 may be opened to be 1n
the semi-open state or completely opened state. As described
in further detail hereinbelow, the displays which are open
(visible to the user) may be controlled to provide the infor-
mation as predetermined by the user or corresponding to the
applications which are in operation.

As 1llustrated, the first and second sub-displays 221, 231
may be partially exposed. The mobile terminal may further
include a stopper in order to maintain the semi-opened state.
The stopper may be formed on at least one of the main body
210, the first sliding unit 220, and the second sliding unit 230
to stop at least one of the first or second sliding units 220, 230
from sliding from the first position.

The mobile terminal may further include a sliding signal
generating device configured to generate a first signal, if at
least one of the first sliding unit and the second sliding unit
slides to a first position (semi-open state), and to generate a
second signal 1f at least one of the first sliding unit and the
second sliding unit slides to a second position (completely
open state). Various types ol menus that may be displayed
using the first and second signals are described 1n detail with
reference to FIGS. 5A-7B hereinbelow.

Accordingly, the first and second sub-displays 221, 231
may improve the user interface of the mobile terminal 100 by
providing for a larger viewing area. In various embodiments
as described herein below, the sub-displays 221, 231 may
display various menus corresponding to an application cur-
rently running on the mobile terminal 100. In another
embodiment, the first and second sub-displays 221, 231 may
be used to enlarge a viewing area for a particular image. For
example, an 1mage may be configured to span the main dis-
play 211 and the first and/or second sub-displays 221, 231 to
cifectively enlarge the display screen.

In yet another embodiment, an 1mage displayed on the
main display 211 or the sub-displays 221, 231 may be moved
or swapped between the displays. For example, when the
displays are touch screens, a user may select an image on the
main display 211 by touching the image for a predetermined
period of time. Once selected, the user may drag the image
towards one of the sub-displays 221, 231. The selected image
may then be displayed on the desired sub-display. An 1image
originally displayed on the sub-displays 221, 231 may then be
displayed on the main display 210.

FIGS. 3A and 3B illustrate a change 1n displayed images
corresponding to a change 1n orientation of a mobile terminal
according to an embodiment of the present disclosure. FIG.
3A 1illustrates the mobile terminal 100 1n a horizontally
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opened state according to an embodiment of the present dis-
closure. As illustrated, the main display may be displayed
with a broadcasting screen 310, the first sub-display may be
displayed with a broadcasting channel related menu screen
311, and the second sub-display may be displayed with a
channel change icon and a volume control menu screen 312.

Simply for ease of explanation, the mobile terminal 100 1s
described herein as having a first sub-display and a second
sub-display that are touch screens. The main display may also
be a touch screen in some cases. However, the embodiments
are not limited thereto, and the mobile terminal 100 may be
provided with other types displays or mnput interfaces, for
example, a non-touch screen LCD display, a QWERTY key-
pad, or a combination therein.

Referring to FIG. 3B, when the orientation of the mobile
terminal 100 1s changed to be vertical while 1n an opened
state, the controller 180 detects the change 1n orientation of
the mobile terminal 100 via the sensing unit 140. The con-
troller 180 then may change the display of the moving picture
310 and menu screens 311, 312 displayed on the main display,
the first sub-display and the second sub-display.

For example, the controller 180 may change the orientation
of the moving picture 310 and the menu screens 311, 312
displayed on the main display, the first sub-display and the
second sub-display to correspond to the orientation of the
mobile terminal 100 such that a user may continue to view
texts on the moving picture and the menu screens. The user
may, therefore, easily check the menus and view the moving
picture 310 even when the orientation of the mobile terminal
100 1s changed. Moreover, when the orientation 1s changed
when 1n a closed state, or when only one sub-display 1s 1n an
open or semi-open state, the orientation of those displays that
are active may be adjusted to correct the orientation corre-
sponding to the orientation of the mobile terminal 100.

A method for displaying a menu in the mobile terminal of
FIGS. 2A-3B will be described with reference to FIG. 4. FIG.
4 1s a flowchart of a method for displaying a menu in a mobile
terminal according to an embodiment of the present disclo-
sure.

Referring to FIG. 4, the controller 180 may monitor
whether at least one of the first or second sliding units 220,
230 of the mobile terminal has been moved to the first posi-
tion (semi-open state), 1n step S1. A device such as a photo
coupler or a switch may be used to monitor whether the first
or second sliding units 220, 230 are in the semi-opened state.
When the first or second sliding units 220, 230 are situated at
the first position, the first menu associated with an application
program may be displayed on at least one of the main display
211 and the sub-displays 221, 231, in step S3. For example, a
camera may be activated to cause a preview screen to be
displayed on the main display 210, and cause an input screen
having control commands for the camera to be displayed on
the sub-displays 220, 230.

Meanwhile, the controller 180 may monitor whether at
least one of the first or second sliding units 220, 230 of the
mobile terminal 100 1s moved to the second position (com-
pletely opened state), 1n step S5. A device such as a photo
coupler or a switch may be employed to monitor whether the
first or second sliding units 220, 230 are in the completely
opened state. When the first or second sliding units 220, 230
are situated at the second position, the second menu associ-
ated with the application program may be displayed on at
least one of the main display 211 and the sub-displays 221,
231, 1 step S7. For example, when a text message preparation
menu 1s executed, the main display 210 may be displayed
with a text message preparation screen, and the sub-displays
220, 230 may be displayed with a text message input screen.
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Moreover, as will be described 1n further detail hereinbe-
low, each position of the first and second sliding units 220,
230 may be associated with a separate application program,
thereby automatically updating the main and sub-displays to
display information associated with each respective applica-
tion. Alternatively, each position of the first and second slid-
ing units 220, 230 may be associated with a different menu
displays that are associated with the same application.

FIGS. 5A, 5B and 5C 1illustrate a display of menus 1n a
mobile terminal 1n a vertical position according to an embodi-
ment of the present disclosure. FIG. 5A illustrates a mobile
terminal 100 that 1s closed. As shown 1n FIG. SA, the main
display 211 1s disposed on the main body 210, and the first and
second sliding units 220, 230 may be configured to be slidable
from both the top and bottom sides of the main body. The first
and second sliding assemblies 220, 230 may be provided with
a first and second sub-displays 223, 233, respectively.

When the first and second sliding units 220, 230 moved to
the first position, being semi-opened, from a closed state, the
mobile terminal may enter a camera mode as shown 1n FIG.
5B. For example, the controller 180 may drive a built-in
camera 121 to execute a camera menu and may cause a
preview 1mage obtained from the camera to be displayed on
the main display 211 when the mobile terminal 100 1s 1n a
semi-opened state. The controller 180 may also cause the first
and second sub-displays 221, 231 to display camera control
icons and a thumbnail of an 1mage pre-stored 1n the memory,
respectively. That 1s, as shown in FIG. 5B, the first sub-
display 221 may display a take picture icon 221-1 and a
record video 1con 221-2, and the second sub-display 231 may
display thumbnail images 231-1, 231-2, 231-3 in a gallery
menu.

When the first and second sliding units are moved to the
second position to be 1n an opened state from the closed state,
the mobile terminal may enter a wallpaper mode as illustrated
in FIG. 5C. For example, the controller 180 may detect an
open state of the mobile terminal 100, and may turn on the
main display 211 to display widgets thereon. The widgets
displayed on the main display 211 may include a watch wid-
get 213, a weather widget 215, a news widget 217, or other
appropriate widgets or displays. Moreover, the controller 180
may cause the first sub-display to display a bookmark menu
223, and the second sub-display to display a number keypad
233.

As noted above, the mobile terminal 100 may be config-
ured to automatically enter the camera mode when put 1nto
the semi-open state, thereby dispensing with the need for
activation of a camera mode entry key. Although the mobile
terminal of this embodiment 1s disclosed as being configured
to automatically enter a camera mode under a semi-opened
state and a wallpaper mode under an opened state, the present
disclosure 1s not limited thereto. It should be apparent that an
entry mode may be assigned by a user for each state of the
sliding units according to user preferences.

For example, when the mobile terminal 100 1s configured
to be 1n the open state, the camera mode may be maintained
and the menus displayed on the sub-displays may be updated
to provide additional information. Moreover, the mobile ter-
minal 100 may be configured to launch a different application
for each configuration of the sliding assemblies. For example,
when only the first sliding assembly 1s opened to the semi-
open state, a first application (e.g. camera mode) may be
launched. When the first sliding assembly 1s opened to the
completely opened state, a second application (e.g. text
mode) may be launched. When one slhiding assembly 1s
moved to a semi-open state, and the other sliding assembly 1s
moved to a completely open state, yet another application
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(e.g. video mode) may be launched. Alternatively, merely the
menus displayed may be updated when the state of the sliding,
assemblies are changed.

FIGS. 6A, 6B and 6C illustrate a display of menus in a
mobile terminal 1 a semi-open state in a camera mode
according to an embodiment of the present disclosure. As
illustrated 1n FIG. 6 A, when the first and second sliding units
move to the first position to enter a camera mode, the main
display 211 may display animage (a preview image) obtained
or captured by the camera. The first sub-display 221 may
display a photograph set-up menu 410 (a camera set-up
menu) mcluding a shot mode 1con, a focus 1con, a zoom/
brightness 1con, a timer 1con and a set-up (settings ) 1icon. The
second sub-display 231 may display a photograph executing
menu 412 (a camera control menu) including a video 1con, a
photograph (take) 1con and a gallery 1con.

When the shot mode icon 1s selected, the user may select
one of the shot modes including a mght view mode, a twilight
mode, a candlelight mode or an indoor mode. When the focus
icon 1s selected, the user may select one of a candlelight focus
or an entire focus modes. When the zoom/brightness 1con 1s
selected, a zoom bar 211-1 and a brightness bar 211-2 may be
displayed on the main display 211, as shown in FIG. 6B,
whereby the user may manipulate the 1mage to perform a
zoom function and brightness adjustments. When the timer
icon 1s selected, the user may set up a timer time and set up a
timer function. When the settings i1con 1s selected, the user
may set up other camera functions that may be programmable
through the photograph settings 1con.

When the video i1con 1s selected, the user may change the
mode to a moving picture photograph mode to record a mov-
ing picture. When the photograph (take) i1con 1s selected, a
still image may be captured or a video may be recorded. When
the gallery icon 1s selected, image files stored in the memory
160 may be displayed on the main display 211, details of
which will be described with reference to FIGS. 8 A and 8B.

Referring to FIG. 6C, when the user selects the photograph
icon (take) to capture a still image while the sliding units are
in the semi-opened state, the captured still image may be
displayed on the main display, the first sub-display displays
icons (1.e., erase 1con and save icon) capable of storing and
deleting (erasing) the still image, and the second sub-display
displays 1cons (1.e., text message icon, email icon and blog
icon) capable of transmitting the still image.

When the text message icon i1s selected, an MMS text
message preparation screen capable of transmitting the dis-
played still image 1n a text message may be displayed on the
main display. When the email icon 1s selected, an email prepa-
ration screen capable of transmitting the displayed still image
in email message may be displayed on the main display.
When the blog icon 1s selected, a screen for uploading the still
image on a pre-set blog may be displayed on the main display.

FIGS. 7A and 7B 1llustrate a display of menus on a mobile
terminal 1n a completely open state according to an embodi-
ment of the present disclosure. When the controller 180 of the
mobile terminal 100 determines that the sliding units are fully
opened, the controller 180 may drive the camera 121 to dis-
play the image obtained from the camera on the main display
211. The controller 180 may also cause the first sub-display
221 to display images 420 of the gallery menu 1n a thumbnail
format, and cause the second sub-display 231 to display a
photograph control menu 422.

The photograph control menu 422 may include the photo-
graph set-up menu and photograph executing menu accord-
ing to the third embodiment. The images 420 displayed on the
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first sub-display 221 may be still images generated 1n a con-
tinuous photographing format during continuous photo-
graphing.

For example, when the photograph (take) icon 1s selected to
capture a still image as shown in FI1G. 7B, the still images may
be displayed on the main display 211, and at the same time,
still 1image control 1cons may be displayed on the second
sub-display. The still image control 1cons displayed on the
second sub-display may include the still image transmission
icon and still image storage/deletion 1con according to the
third embodiment. If the user performs continuous photo-
graphing, the continuously photographed images may be dis-
played on the first sub-display 1n the thumbnail format, and a
control menu 424 to control the captured images may be
displayed on the second sub-display, whereby the user may
select a desired still image and conveniently store or transmit
the second still image.

FIGS. 8A and 8B illustrate a display of a gallery menu on
a mobile terminal according to an embodiment of the present
disclosure. In this embodiment, the mobile 100 enters the
gallery mode when the sliding units are fully opened. When
the mobile terminal 100 enters the gallery mode as the sliding
units are completely opened, the mobile terminal may display
a gallery menu. Here, the main display 211 may display a
plurality of thumbnail images, the first sub-display 221 may
display a classification (sorting) option menu 430, and the
second sub-display display an image related control menu
432, as shown in FIG. 8A. The classification option menu 430
may include a tag classification 1con, an 1nitial (abc) classifi-
cation 1con, a time classification icon and a size classification
icon. The 1mage related control menu 432 may include a
transmission (send) 1con, a photograph 1con (take picture), a
erase 1con, and move/copy 1con.

When the tag classification icon 1s selected, images may be
classified using tag information displayed on the main dis-
play. When the mitial (abc) classification 1con 1s selected, the
images displayed on the main display may be classified and
displayed 1n alphabetical order according to the file name.
The display may also be classified and displayed in other
languages, for example, according to the Korean Alphabet.
When the time classification icon i1s selected, the 1mages
displayed on the main display may be classified and displayed
in the order of recent generation or timestamps. When the size
classification 1con 1s selected, the 1mages displayed on the
main display may be sorted and displayed according to size.

When the transmission (send) 1con 1s selected, a transmis-
sion screen (MMS preparation screen or email preparation
screen) for transmitting an image may be displayed on the
main display 211. When the photograph (take picture) icon 1s
selected, the process may return to the screen in FIG. 7A to
allow the user to capture still 1images or videos. When the
erase 1con 1s selected, the selected thumbnail 1s deleted. When
the move/copy 1con 1s selected, the selected thumbnail may be
copied or moved to another folder.

Moreover, when one of the thumbnails 1s selected as shown
in FIG. 8 A, the selected image may be displayed on the main
display 211, the thumbnails displayed on the main display
211 may be displayed on the first sub-display 221, and a
display change menu 435 may be displayed on the second
sub-display 231 in an overlay format, as shown 1n FIG. 8B.
The display change menu 435 may include a second sub-
display zoom 1con, a rotation icon and a brightness change
icon. The display of images selected may be changed through
the display change menu 435.

FIGS. 9A and 9B illustrate a display of a video gallery
menu 1n a mobile terminal according to an embodiment of the
present disclosure. In this embodiment, the mobile terminal
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100 may enter a video gallery mode when the sliding units are

in a completely opened state. As shown 1n FIG. 9A, when the
mobile terminal 100 enters the video gallery mode when1n a
completely opened state, a video gallery menu may be dis-
played. Here, the main display 211 may display a plurality of >
thumbnail 1images, the first sub-display 221 may display a
classification option menu 440 and the second sub-display
may display a moving picture related control menu 442. Each
thumbnail may represent a video file (moving picture file).
The classification option menu 440 may include a tag classi-
fication 1con, an 1mitial (abc) classification 1con, a time clas-
sification 1con, and a size classification icon. The moving
picture related control menu 442 may include a transmission
(send) 1con, a photograph (record video) 1con, a erase 1con,
and a move/copy 1con.

When the tag classification icon 1s selected, images may be
classified using the tag information displayed on the main
display. When the 1nitial (abc) classification 1con is selected,
the 1mages displayed on the main display may be classified 2¢
and displayed i alphabetical order according to the file name.
When the time classification icon i1s selected, the images
displayed on the main display may be classified and displayed
in the order of recent generation or timestamp. When the size
classification 1con 1s selected, the images displayed on the 25
main display may be sorted and displayed according to size.

When the transmission (send) 1con 1s selected, a transmis-
sion screen (MMS preparation screen or email preparation
screen) for transmitting a video selected among the thumbnail
images may be displayed on the main display. When the
photograph (record video) icon 1s selected, the mobile termi-
nal 100 may display the screen as shown i FIG. 9A to allow
the user to photograph still images or to record moving pic-
tures. When the deletion or erase 1con 1s selected, the selected
thumbnail may be deleted. When the move/copy 1con 1s
selected, the selected thumbnail may be copied or moved to
another folder.

Moreover, when one of the thumbnails 1s selected as shown
in FIG. 9A, the selected moving picture may be displayed on 4
the main display 211 as shown in FIG. 9B, the thumbnail
images displayed on the main display may be displayed on the
first sub-display 221, and reproduction control (playback
control) menus 445, 446 may be displayed at a lower end of
the first and second sub-displays 221, 231 in the overlay 45
method. The reproduction control menus 445, 446 may
include a play icon, a rewind 1con, a fast forward 1con, a mute
icon and a zoom 1con. The reproduction or playback of mov-

ing pictures on the main display 211 may be controlled by the
reproduction control menu 445, 446. 50

FIGS. 10A, 10B and 10C 1illustrate a display of menus
including a web browser in a mobile terminal according to an
embodiment of the present disclosure. Inthis embodiment, an
Internet web browser may be executed when the sliding units
are Tully opened. 55

When a program that requires an Internet connection 1s
executed while the sliding units are completely opened, the
main display may display a web page screen 451, the first
sub-display may display a visited web page (browser history)
thumbnail 450, and the second sub-display may displayaweb 60
page control menu 452, as shown in FIG. 10A.

The user may quickly and easily launch a web page previ-
ously visited using the visited web page thumbnail 450 dis-
played on the first sub-display. Further, the second sub-dis-
play may display a web page control menu 4352 that may 65
include a touch pad 1con 452-1 and a bookmark 1con 452-2.

As 1llustrated 1n FIG. 10A, the web page control menu 4352
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may further include a conventional web page control icon
used 1n various web browsers, for example, Internet Explorer,
Safari, or the like.

When the user selects the touch pad 1con 452-1, the second
sub-display may display a touch pad 454 that controls a cursor
on the main display, as shown in FIG. 10B. For example, a
portion of the control menu as illustrated in F1G. 10 A may be
deleted, and replaced with an area that functions as a touch
pad. Therefore, as 1llustrated F1G. 10B, when the user touches
and moves the pointing device on the touch pad, the cursor
displayed on the main display may be moved accordingly.

When the user selects the bookmark 1con 452-2, the main
display may display a pre-set web address list (favorites list)
460, as 1llustrated 1n FIG. 10C. The user may conveniently
connect to a desired webpage by selecting a URL from the
web address list.

FIGS. 11A and 11B 1illustrate a display of multiple menus
in a mobile terminal according to an embodiment of the
present disclosure. In this embodiment, an Internet web
browser 1s executed concurrently when a BGM (Background
Music) program when the sliding units are tully opened.

When the sliding units are fully opened, the mobile termi-
nal 100 may enter the Internet browser mode. Here, the main
display 211 may display a web page screen 431, the first
sub-display 1s may display a visited web page thumbnail 450
and the second sub-display 1s may display a web page control
menu 452, as 1llustrated in FIG. 10A. If the BGM program 1s
executed while the mobile terminal 100 1s 1n the Internet
browser mode, BGM information 461, 462 may be displayed
at an upper sides of the first and second sub-displays. The
BGM information 461, 462 may be file names of audio files
being played.

Simply for ease of discussion, this embodiment describes
the BGM information positioned at both upper sides across
the first and second sub-displays, however, the embodiment 1s
not limited thereto. The BGM information may be displayed
on one of the first and second sub-displays or may be dis-
played on the main display.

In this embodiment, when the BGM information is
selected, the first sub-display may display an audio file list
464, and the second sub-display may display music file con-
trol 1cons 467,468 and detailed information 466. The user
may control playback of an audio file through the audio file
l1st 464, the music file control icon 467, 468 and the detailed
information 466 to select or play a desired audio {ile.

FIG. 12 illustrates a display of a text message preparation
menu 1n a mobile terminal according to an embodiment of the
present disclosure. In this embodiment, a text message prepa-
ration screen 1s displayed when the sliding units are fully
opened.

As 1llustrated in FIG. 12, when the sliding units are com-
pletely opened, the mobile terminal 100 may enter a text
messaging mode. Here, the main display may display a text
message display window 500 and a gwerty key input window
501, the first sub-display may display a recommendation
phrase list 502 according to input word, and the second sub-
display may display a number keypad 504 of the mobile
terminal. The main display and/or the sub-displays may be
touch screens. Accordingly, the user may employ 3 (three)
touch screens to conveniently mput text.

FIG. 13 illustrates a display of a text message preparation
menu 1n a mobile terminal according to another embodiment
of the present disclosure. In this embodiment, the sliding
units are fully opened to display another text message prepa-
ration screen. When the sliding units are fully opened such
that the mobile terminal 100 displays the text message prepa-
ration screen, the main display may display a text message
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display 510, the first sub-display may display a left-half key-
board 512 of gqwerty key, and the second sub-display may
display a right-half keyboard 514 of gwerty key, as shown 1n
FIG. 13. Accordingly, the user may mput a gqwerty key
through the sub-displays on both sides of the mobile terminal
100.

FIG. 14 1llustrates a display of text message preparation
menus 1n a mobile terminal according to yet another embodi-
ment of the present disclosure. In this embodiment, the slid-
ing units are completely opened to display yet another text
message preparation screen. As shown in FIG. 14, the main
display may display a text message display 510, the first
sub-display may display a special text l1st 316, and the second
sub-display may display a number key 518 on the mobile
terminal 100. In this embodiment, the user may input special
characters through sub-displays on both sides of the mobile
terminal 100.

In an embodiment, a mobile terminal may include a main
body disposed at an upper surface thereol with a main dis-
play; a first sliding unit slidably disposed at a lower surface of
the main body and disposed with a first sub-display; a second
sliding umit slidably disposed on the main body and disposed
with a second sub-display, where the second sliding unit 1s
symmetrically formed to the first sliding unit; a sliding signal
generating device configured to generate a first signal, if at
least one of the first sliding unit and the second sliding unit
slides to a first position, and to generate a second signal 11 at
least one of the first sliding unit and the second sliding unit
slides to a second position; and a controller configured to
controllably cause a preset first menu to be displayed on the
main display 1in response to the first signal and a preset second
menu to be displayed on the main display 1n response to the
second signal.

The mobile terminal may further include a camera, and the
controller may controllably cause the main display to display
a camera preview image obtained by the camera, and to
controllably cause at least one of the first sub-display and the
second sub-display to display a camera control menu, 11 the
first signal 1s generated.

The mobile terminal may also include a memory and a
camera, and the controller may controllably cause the main
display to display a camera preview 1mage obtained by the
camera, and controllably cause the first sub-display to display
a photographed 1image stored 1n the memory, and controllably
cause the second sub-display to display a camera control
menu, 1f the second signal 1s generated.

The mobile terminal may further include a sensing umit for
sensing an inclination to gravity of the mobile terminal, and
the controller may controllably change the display of the
main display, the first sub-display and the second sub-display
in response to an inclination detection signal to the gravity of
the mobile terminal while the first sub-display and the second
sub-display are unfolded. The mobile terminal may further
include the main body and a stopper configured to cause at
least one of the first sliding unit and the second sliding unit to
stop sliding at the first position.

In another embodiment, a mobile terminal may include a
main body disposed at an upper surface thereof with a main
display; a first sliding unit slidably disposed at alower surface
of the main body and disposed with a first sub-display; a
second sliding unit slidably disposed on the main body and
disposed with a second sub-display, where the second sliding
unit 1s symmetrically formed to the first sliding unit; and a
controller configured to controllably cause the main display
to display a display screen if the first sliding unit and the
second sliding unit are moved across the main display, and to
controllably cause at least one of the first sub-display and the
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second sub-display to display a control command input
screen relative to the display screen.

In this embodiment, the controller may controllably cause
the first sub-display to display a detailed information screen,
and the second sub-display to display a control command
input screen of the display screen. The mobile terminal may
turther include a camera, wherein the display screen may be
a preview 1mage obtained from the camera, the detailed infor-
mation screen may be a gallery screen, and the control com-
mand mput screen may be a camera control command input
screen.

In this embodiment, the mobile terminal may further
include a wireless communication unit (wireless communi-
cation interface) configured to connect with an Internet
server, wherein the display screen may be a webpage screen
recetved from the wireless communication unit, and the
detailed information screen may be a “visited page™ or “home
page” screen.

Moreover, the first sub-display and the second sub-display
may be touch screens, and the controller may controllably
cause the main display to display a text display screen, and the
first sub-display and the second sub-display to display a key-
board input screen. The first sub-display and the second sub-
display may respectively display a left-half keyboard and a
right-half keyboard of QWERTY keyboard. The first sub-
display may also display a number keypad for mobile termi-
nal and the second sub-display may be displayed with a
special text keypad.

The main display, the first sub-display, and the second
sub-display may be touch screens, wherein the controller may
be configured to controllably cause the main display to dis-
play the QWERTY keypad, the first sub-display to display a
number keypad, and the second sub-display to display a rec-
ommended word list.

The controller may also controllably cause at least one of
the first sub-display and the second sub-display to be dis-
played as a control command input screen of the second menu
if a second menu 1s executed while a first menu 1s being
executed. The first menu may be an Internet web browser, and
the second menu may be an MP3 execution menu.

A method for displaying a menu in a mobile terminal 1s
broadly described and embodied herein. The method may
include providing a first sliding unit and a second sliding unit,
cach unit slidable to both sides; generating a first signal 11 at
least one of the first sliding unit and the second sliding unit
slide to a first position; generating a second signal 11 at least
one of the first sliding unit and the second sliding unit slide to
a second position; and displaying a preset first menu on a
main display of the mobile terminal 1n response to the first
signal and displaying a preset second menu on the main
display in response to the second signal.

The step of displaying a preset first menu on a main display
of the mobile terminal 1n response to the first signal and
displaying a preset second menu on the main display 1n
response to the second signal may include displaying a cam-
era preview 1mage obtained by a built-in camera of the mobile
terminal 1n response to the first signal, wherein the method for
displaying a menu may further include displaying a camera
control menu on at least one of the first sub-display and the
second sub-display.

The step of displaying a preset first menu on a main display
of the mobile terminal 1n response to the first signal and
displaying a preset second menu on the main display 1n
response to the second signal may include displaying a cam-
era preview 1image obtained by a built-in camera of the mobile
terminal in response to the second signal, wherein the method
for displaying menu may further include displaying a stored
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photograph 1mage on the first sub-display, and displaying a
camera control menu on the second sub-display.

The method may further include changing the display of
the main display, the first sub-display, and the second sub-
display in response to an inclination detection signal of the
mobile terminal that corresponds to gravity 1f an inclination to
gravity of the mobile terminal 1s sensed while the first sub-
display and the second sub-display are unfolded.

Moreover, the step of generating a first signal 11 at least one
of the first sliding unit and the second sliding unit slide to a
first position may include stopping, by a stopper disposed on
the mobile terminal, atleast one of the first sliding unit and the
second sliding unit at the first position.

In another embodiment, a display device for a mobile ter-
minal may include a main display; a first sub-display posi-
tioned on the main display; a second sub-display positioned
on the main display, wherein the first sub-display and the
second sub-display are positioned on a rear surface of the
main display adjacent to one another and configured to extend
from the main display in opposite directions; a sensor con-
figured to detect a plurality of positions of at least one of the
first or second sub-displays; wherein 11 the at least one of the
first or second sub-displays 1s extended to a first position, the
main display may display a first set of information, and 11 the
at least one of the first or second sub-displays 1s extended to
a second position, the main display may display a second set
ol information.

The display device may turther include a camera, wherein
when the at least one of the first or second sub-displays 1s
moved to the first position, the main display may display a
camera preview 1mage captured by the camera, and the at
least one of the first sub-display or the second sub-display
may display a camera control menu. The display device may
also mnclude a memory and a camera, wherein when the at
least one of the first or second sub-displays 1s moved to the
second position, the main display may display a camera pre-
view 1mage captured by the camera, the first sub-display may
display at least one thumbnail image of an image stored 1n the
memory, and the second sub-display may display a camera
control menu.

In this embodiment, the display device may further include
an orientation sensor that may sense an orientation of the
mobile terminal, wherein an orientation of the information
displayed on the main display, the first sub-display, and the
second sub-display may be changed to correspond to the
orientation ol the mobile terminal. Moreover, the display
device may further include a stopper configured to position
the at least one of the first or second sub-displays at the first
position, wherein the stopper 1s formed on at least one of the
main display, the first sub-display, or the second sub-display.

In another embodiment, a method for controlling a display
on a mobile terminal may include sliding at least one of a first
sub-display or a second sub-display to extend from a main
display, wherein the first sub-display and the second sub-
display are positioned on a rear surtace of the main display
adjacent to one another and configured to extend in opposite
directions; sensing a position of the at least one of the first
sub-display or the second sub-display; displaying on the main
display a first set of information 11 the at least one of the first
sub-display or the second sub-display 1s at a first position; and
displaying on the main display a second set of information 1f
the at least one of the first sub-display or the second sub-
display 1s at a second position.

In this embodiment, the displaying on the main display the
first set of information may include displaying a camera pre-
view 1mage captured by a built-in camera of the mobile ter-
minal, and displaying a camera control menu on at least one
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of the first sub-display or the second sub-display. Moreover,
the displaying on the main display the second preset menu
may include displaying a camera preview 1mage captured by
a built-in camera of the mobile terminal, displaying a gallery
on the first sub-display, wherein the gallery includes at least
one thumbnail image of images stored 1n the mobile terminal,
and displaying a camera control menu on the second sub-
display.

The method may further include detecting a change 1n an
orientation of the mobile terminal, and changing an orienta-
tion of the information displayed on the main display, the first
sub-display and the second sub-display to correspond to the
orientation of the mobile terminal. In this embodiment, the
sliding the at least one of the first or second sub-displays to
extend from the main display includes holding the at least one
of the first or second sub-displays at the first or second posi-
tions using a stopper provided on the mobile terminal.

In yet another embodiment, a display device for a mobile
terminal may include a main body including a main display
on a first surface; a first sliding assembly positioned on a
second surface of the main body and having a first sub-
display; a second sliding assembly positioned on the second
surface of the main body and having a second sub-display,
wherein the first and second sliding assemblies are positioned
adjacent to one another and configured to slide in opposite
directions to extend from the main body, wherein 11 at least
one of the first sliding assembly or the second sliding assem-
bly 1s extended from the main display, information displayed
on the main display or the at least one of the first or second
sub-displays changes based on a distance in which the at least
one of the first sliding assembly or the second sliding assem-
bly 1s extended from the main body.

In this embodiment, the first sub-display may display a
detailed information screen associated with the information
displayed on the main display, and the second sub-display
may display an input screen associated with the information
displayed on the main display.

The display device may further include a camera, wherein
the main display displays a preview image captured by the
camera, the first sub-display displays at least one thumbnail
image of 1mages stored on the mobile terminal, and the sec-
ond sub-display displays a camera control input screen. The
display device may further include a wireless communication
interface configured to establish a connection with a server
over a network, wherein the main display may display a
webpage recerved from the server, and the first sub-display
may display a browser history screen that includes at least one
link to a previously visited webpage.

In this embodiment, the at least one of the first or second
sub-displays may be touch screens, and wherein the main
display may display a text display screen, and the at least one
of the first or second sub-displays displays a keyboard. The
first sub-display displays a left-half of a gwerty keyboard and
the second sub-display displays a night-half of a qwerty key-
board. The first sub-display may display a number keypad and
the second sub-display may display a special text keypad.

Moreover, the main display, the first sub-display, and the
second sub-display may be touch screens, and wherein the
main display displays a gwerty keypad, the first sub-display
displays a number keypad, and the second sub-display dis-
plays a recommended word list.

In this embodiment, the main display may display infor-
mation associated with a first application program and the at
least one of the first or second sub-displays may display
information associated with a second application program,
wherein the first and second application programs operate
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concurrently. The first application program may be an Inter-
net web browser, and the second application program may be
an MP3 player.

The above-described methods may be implemented 1n a
program recorded medium such as computer-readable codes
or computer-readable media. The computer-readable media
may include all kinds of recording devices 1n which data
readable by a computer system may be stored. The computer-
readable media includes, for example, ROM, RAM, CD-
ROM, magnetic tapes, floppy discs, optical data storage
devices, and the like, and also includes carrier-wave type
implementations (e.g., transmission via Internet).

Any reference 1n this specification to “one embodiment,”
“an embodiment,” “example embodiment,” etc., means that a
particular feature, structure, or characteristic described in
connection with the embodiment 1s 1ncluded 1n at least one
embodiment of the mmvention. The appearances of such
phrases 1n various places in the specification are not neces-
sarily all referring to the same embodiment. Further, when a
particular feature, structure, or characteristic 1s described in
connection with any embodiment, 1t 1s submitted that 1t 1s
within the purview of one skilled 1n the art to effect such
feature, structure, or characteristic in connection with other
ones of the embodiments.

Although embodiments have been described with refer-
ence to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled 1n the art that
will fall within the spint and scope of the principles of this
disclosure. More particularly, various variations and modifi-
cations are possible 1n the component parts and/or arrange-
ments ol the subject combination arrangement within the
scope ol the disclosure, the drawings and the appended
claims. In addition to vanations and modifications in the
component parts and/or arrangements, alternative uses will
also be apparent to those skilled in the art.

What 1s claimed 1s:

1. A display device for a mobile terminal comprising:

a main display;

a first sub-display positioned on the main display;

a second sub-display positioned on the main display,
wherein the first sub-display and the second sub-display
are positioned on a rear surface of the main display
adjacent to one another and configured to extend from
the main display 1n opposite directions from the main
display; and

a sensor configured to detect an opened state of the first and
second sub-displays, wherein

when the first and second sub-displays are extended to a
position of a semi-open state, the main display displays
a first set of information, wherein the semi-open state 1s
a state 1n which the first and second sub-displays are
extended to a prescribed distance, and

when the first and second sub-displays are extended to a
position of an open state, the main display displays a
second set of information different from the first set of
information, wherein the open state 1s a state in which
the first and second sub-displays are fully extended, and
wherein all three displays change the displayed infor-
mation according to the opened state of the first sub-
display and the second sub-display.

2. The display device of claim 1, further comprising a
camera, wherein when the first and second sub-displays are
moved to the position of the semi-open state, the main display
displays a camera preview 1image captured by the camera, and
the at least one of the first sub-display or the second sub-
display displays a camera control menu.
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3. The display device of claim 1, further comprising a
memory and a camera,

wherein when the first and second sub-displays are moved

to the position of the open state, the main display dis-
plays a camera preview 1mage captured by the camera,
the first sub-display displays at least one thumbnail
image of an 1mage stored 1n the memory, and the second
sub-display displays a camera control menu.

4. The display device of claim 1, further comprising an
orientation sensor that senses an orientation of the mobile
terminal, wherein an orientation of the information displayed
on the main display, the first sub-display, and the second
sub-display are changed to correspond to the orientation of
the mobile terminal.

5. The display device of claim 1, further comprising a
stopper configured to position the first and second sub-dis-
plays at the position of the semi-open state, wherein the
stopper 1s formed on at least one of the main display, the first
sub-display, or the second sub-display.

6. A method for controlling a display on a mobile terminal,
the method comprising:

sliding the first sub-display and a second sub-display to

extend from a main display, wherein the first sub-display
and the second sub-display are positioned on a rear
surface of the main display adjacent to one another and
configured to extend in opposite directions from the
main display;

sensing a position of the first sub-display and the second

sub-display;

displaying on the main display a first set of information 11

the first sub-display and the second sub-display are at a
position of a semi-open state, wherein the semi-open
state 1s a state 1n which the first and second sub-displays
are extended to a prescribed distance; and

displaying on the main display a second set of information

different from the first set of information 1f the first
sub-display and the second sub-display are at a position
of an open state, wherein the open state 1s a state 1n which
the first and second sub-displays are fully extended, and
wherein displaying on the main display includes chang-
ing the information on all three displays according to the
opened state of the first sub-display and the second sub-
display.

7. The method of claim 6, wherein the displaying on the
main display the first set of information includes

displaying a camera preview 1image captured by a built-in

camera of the mobile terminal, and

displaying a camera control menu on at least one of the first

sub-display or the second sub-displays.

8. The method of claim 6, wherein the displaying on the
main display the second set of information includes

displaying a camera preview 1mage captured by a built-in

camera of the mobile terminal,

displaying a gallery on the first sub-display, wherein the

gallery includes at least one thumbnail image of images
stored 1n the mobile terminal, and

displaying a camera control menu on the second sub-dis-

play.

9. The method of claim 6, further comprising

detecting a change 1n an orientation of the mobile terminal,

and

changing an orientation oi the information displayed on the

main display, the first sub-display and the second sub-
display to correspond to the orientation of the mobile
terminal.

10. The method of claim 6, wherein the sliding the first and
second sub-displays to extend from the main display includes
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holding the first and second sub-displays at the position of the
semi-open state or the positions of a open state using a stopper
provided on the mobile terminal.

11. A display device for a mobile terminal comprising:

a main body including a main display on a first surface;

a first sliding assembly positioned on a second surface of
the main body and having a first sub-display;

a second sliding assembly positioned on the second surface
of the main body and having a second sub-display,
wherein the first and second sliding assemblies are posi-
tioned adjacent to one another and configured to slide in
opposite directions to extend from the main body,
wherein

when the first sliding assembly and the second sliding
assembly are extended from the main display, informa-
tion displayed on the main display and the first and
second sub-displays changes based on a state 1n which
the first sliding assembly and the second sliding assem-
bly are extended from the main body, wherein the state
includes a semi-open state in which the first and second
sub-displays are extended to a prescribed distance and
an open state 1n which the first and second sub-displays
are Tully extended, and wherein all three displays change
the displayed information according to the opened state
of the first sliding assembly and the second sliding
assembly.

12. The display device of claim 11, wherein the first sub-
display displays a detailed information screen associated with
the information displayed on the main display, and the second
sub-display displays an input screen associated with the
information displayed on the main display.

13. The display device of claim 11, further comprising a
camera, wherein

the main display displays a preview 1image captured by the
camera,

the first sub-display displays at least one thumbnail 1mage
of 1images stored on the mobile terminal, and

the second sub-display displays a camera control input
sCreen.
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14. The display device of claim 11, further comprising
a wireless communication interface configured to establish
a connection with a server over a network, wherein

the main display displays a webpage received from the

server, and

the first sub-display displays a browser history screen that

includes at least one link to a previously wvisited
webpage.

15. The display device of claim 11, wherein the at least one
of the first or second sub-displays are touch screens, and
wherein

the main display displays a text display screen, and

the at least one of the first or second sub-displays displays

a keyboard.

16. The display device of claim 15, wherein the first sub-
display displays a left-halt of a qwerty keyboard and the
second sub-display displays a right-half of a gqwerty key-
board.

17. The display device of claim 15, wherein the first sub-
display displays a number keypad and the second sub-display
displays a special text keypad.

18. The display device of claim 11, wherein the main
display, the first sub-display, and the second sub-display are
touch screens, and wherein

the main display displays a gqwerty keypad,

the first sub-display displays a number keypad, and

the second sub-display displays a recommended word list.

19. The display device of claim 11, wherein

the main display displays information associated with a

first application program,

the first and second sub-displays display information asso-

ciated with a second application program, wherein the
first and second application programs operate concur-
rently.

20. The display device of claim 19, wherein the first appli-
cation program 1s an Internet web browser, and the second
application program 1s an MP3 player.
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